An early first stage of the inflammatory response is neutrophil extravasation, during which neutrophils adhere to endothelial cells lining blood vessels, change shape, and become motile. The neutrophils subsequently migrate through the endothelial layer and chemotax towards the site of inflammation [I]. One of the important neutrophil integrins involved in this process is CDI lb/18 (Mac-I) [2] . This is the adhesion receptor for ICAM-I expressed on the endothelial cells [2, 3] . Unlike some other classes of receptor, simple occupancy of the integrin by its ligand does not signal activation of the neutrophil.
Intracellular signals are, however, generated by immobilisation of integrins relative to each other on the cell surface. Experimentally this has been mimicked by "cross-linking'' antiintegrin antibodies bound to surface integrin molecules [4-61. Using these conditions, it has been shown that integrin "crosslinking'' on neutrophils in suspension provokes a rise in cytosolic free calcium [4-71 and activates the neutrophils NADPH oxidase. However, this approach does not fully mimic the physiological situation, as "cross-linking'' occurs randomly over the cell surface and cell shape changes, and chemotaxis does not occur in neutrophils in suspension. The aim of this work was therefore to develop and characterise a model of integrin-dependent adherence. Using this model, we show an adherence-dependent activation of the NADPH oxidase, and priming of the oxidase response to subsequent stimulation Glass slides were coated with either anti CDI Ib or anti-CD18 monoclonal antibody by placing the antibody (0.001-100pg/ml) on approx 6x22mm2 and incubation at 20OC Over this concentration range, the density of antibody on the glass, as measured by an enhanced chemiluminescence detection of labelled second antibody, was linearly related to the concentration of the initial antibody solution. Neutrophils ( 105/ml), isolated from blood of healthy volunteers, were allowed to sediment onto the slide and the number of cells adherent determined by microscopy. The number of neutrophils with activated oxidase was determined by visualising the reduction of nitroblue tetrazolium and the time course and magnitude of the oxidase monitored by luminoldependent chemiluminescence measurement of the slide In this model, neutrophil also adhere to plain glass An important feature was the demonstration that cell adherence to antibodycoated glass was inhibited by pre-incubation of the neutrophils with the relevant antibody, whereas adherence to plain glass was unaffected. This demonstrated that adherence to the antibody coated glass was mediated via integrin receptors and could be dissociated From "non-specific" adherence.
The integrin-dependent adherence of neutrophils was related to the density of substrate anti-integrin antibodies. Activation of the neutrophil oxidase also accompanied adherence. Although adherence to plain glass also activated the oxidase, integrin-dependent adherence caused significantly greater oxidase activation (p>O 0001). Activation of adherent neutrophils with the peptide, formyl-methionyl-leucylphenylalanine (1OOnM) was also possible. The responses of neutrophils adherent via integrin were significantly greater than those adherent to plain glass. The response per cell was three-fold greater from neutrophils adherent to antibody coated glass, from 0.02!kk0.002 to 0.099+0.009 photons per second per cell ( p<<O.OOOI). Two possibilities exist, either that adherence to glass inhibited oxidase activation or that adherence via integrin enhanced activation Because of the different geometries of the chemiluminescence detection from cells in suspension compared to adherent cells, comparisons between adherent and non-adherent cells on a response per cell basis was difficult. However, the magnitude of the increase in responses of integrin adherent neutrophils is similar to the enhancement observed with soluble agents, such as TNF-a which prime the neutrophil oxidase response These data are therefore consistent with "priming" of the oxidase response in integrin-adherent neutrophils.
